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x 3URWHFWWKHZDWHUTXDOLW\UHGXFHVWKHUXQRIIUHGXFHVWKHFRQWDPLQDWLRQRIZDWHUDQGGHFUHDVHVHURVLRQDVZHOO
DVVHGLPHQWDWLRQDQGIORRGLQJ
x 6WRUHVFDUERQDQGVXSSRUWPLFURRUJDQLVPV
x 5HGXFHWKHQHHGIRULUULJDWLRQSHVWLFLGHVDQGIHUWLOL]HUV
x 3URGXFHKHDOWK\SODQWVDQGDOORZVWKHSODQWWRUHDFKLWVGHVLUHGVL]H

)LJ'LIIHUHQWHFRORJLFDOSURFHVVHVVXSSRUWHGE\VRLO&DONLQVNLQGOHYHUVLRQS
6RPHVRLOVJRWKURXJKGHFOLQHLQWKHLUTXDOLWLHVDFFRUGLQJWRWKHVHSURSHUWLHV
&KDQJHLQJUDGLQJRIVRLOGXHWRWKHFXWDQGILOOSURFHVV&RPSDFWLRQDQGORVVRIDJJUHJDWHVVWDELOLW\&KDQJHLQ3+
YDOXHRIVRLO7KHSRRUGUDLQDJHGXHWRFRPSDFWLRQ'HILFLHQFLHVZLWKWKHQXWULHQWVFRQWHQW7KHSUHVHQFHRIEXULHG
PDQPDGHDJJUHJDWHV1RVXIILFLHQWVRLOIRUWKHSODQWJURZWK
7KHPDLQJRDOVRIVXVWDLQLQJVRLOTXDOLW\RQVLWHLVWRSURWHFWJRRGVRLOVRQVLWHRULPSURYLQJWKHTXDOLWLHVRIGDPDJHG
VRLOV5HJDUGLQJWKHVWXGLHGFDVHVLWLVH[SHFWHGWKDWWKHRFFXUULQJLQLWLDWLYHVDUHVWLOOLQVXIILFLHQW6RLOVXVWDLQDELOLW\
IRUODQGVFDSHGHSHQGVPDLQO\RQUHGXFWLRQRIVRLOUHSODFHPHQWDQGHQKDQFLQJWKHH[LVWLQJVRLOSURSHUWLHV
6RLOLQVLWHDVVHVVPHQW
%HIRUHZRUNLQJRQVLWHSRWHQWLDOVDQGOLPLWDWLRQVVKRXOGEHKLJKOLJKWHGWRVKRZWKHZD\WRGHDOZLWKWKHVLWH7KLV
SKDVHRIVLWHDVVHVVPHQWVKRXOGEHSHUIRUPHGEHIRUHDQ\EXLOGLQJVRUURDGVFRXOGEHLQWURGXFHGWRWKHVLWH

:KHWKHUWKHVRLOLVNQRZQWREHGLVWXUEHGE\URDGVEXLOGLQJVH[FDYDWLRQVGXPSVRUGUDLQDJHRUQRWWKHVRLOVXUYH\
KDVWREHGRQH,WVKRZVFKDUDFWHULVWLFVRIVRLOWKDWFDQEHKLGGHQDQGQRWUHFRJQL]HGVXFKDVS+VRLOVWUXFWXUHRU
GUDLQDJH7KHVH VXUYH\VKDYH WREHSUDFWLFDORQVLWH LQRUGHU WR UHDFKDFFXUDWH UHVXOWV WR UHO\RQ7KHUHDUH WKUHH
DVVHVVPHQWWHFKQLTXHVWRUHYHDOWKHTXDOLW\RIWKHVRLORQVLWH8QLWHG6WDWHV(QYLURQPHQWDO3URWHFWLRQ$JHQF\
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2.1. Land use history and the observational soil assessment 
³5HVWRULQJVRPHWKLQJLPSOLHVJRLQJEDFNWRDQRULJLQDOFRQGLWLRQ)RUVRPHWKLQJDVFRPSOH[DVDODQGVFDSHNQRZLQJ
ZKDWFRQGLWLRQZDV³RULJLQDO´LVQRWDOZD\VVLPSOH6LWHVDUHOLYLQJFKDQJLQJHQWLWLHVERWKQDWXUDOVXFFHVVLRQDQG
KXPDQODQGXVHFKDQJHHYHU\VLWHRYHUWLPH´7KRPSVRQ	6RUYLJS

.QRZLQJWKHKLVWRU\RIWKHVLWH7DEOHFRXOGKHOSWRKLJKOLJKWWKHVWUHQJWKDQGWKHZHDNQHVVSRLQWVRIWKHVRLO2OG
SLFWXUHVPDSVSUHYLRXVODQGXVHVDQGLQKDELWDQWVRIWKHODQGFDQJLYHDQRYHUYLHZDERXWWKHKRWVSRWVWREHDVVHVVHG
DFFRUGLQJWRKLVWRULFDOSUREOHPV'LIIHUHQWODQGXVHVFRXOGJLYHLQGLFDWLRQV
7DEOH6RLODVVHVVPHQWWKURXJKVLWHKLVWRU\&DONLQVNLQGOHYHUVLRQS
'HYHORSPHQWDQGFRQVWUXFWLRQ 6RLOFDQEHFRPSDFWHGGLVWXUEHGRUFRQWDPLQDWHG
*UDGHFKDQJHVFXWDQGILOO *UDGHVDUHDYDLODEOHLQDQ\IODWWHQHGDUHDRQVLWH&XWVPD\LQFOXGHUHYHDOLQJ
RIWRSVRLODQGILOOVPD\FRQWDLQGLIIHUHQWDJJUHJDWHV
$UHDV RI PDWHULDOV VWRUDJH RU
FRQVWUXFWLRQDJJUHJDWHV
6RLO PD\ QRW EH HTXDOO\ FRPSDFWHG 3+ PLJKW EH HOHYDWHG DQG DUHDV RI
LQVWDELOLW\PD\EHSUHVHQW
9HKLFXODUDQGSHGHVWULDQURXWHV &RPSDFWLRQVHYHUHRUSRVVLELOLW\RIFRQWDPLQDWLRQ
(YLGHQFH RI VRLO FRQWDPLQDWLRQ
DQGGXPSLQJDUHDV
,IWR[LFFKHPLFDOVIRUKXPDQRUSODQWDUHLQFOXGHGWKHQIXUWKHUWHVWVKDYHWR
EHSHUIRUPHG
3UHVHQWDQGSDVWEXLOGLQJV 0RVWO\GLVWXUEHGGHSHQGLQJRQWKHW\SHRIFRQVWUXFWLRQ
/DQGXVHRIWKHDGMDFHQWVLWHDQG
ZLWKLQWKHVDPHZDWHUVKHG
6KRZVWKHZDWHUIORZRQVLWH&KDQFHRIFRQWDPLQDWLRQDQGHURVLRQ
2.2. Existing vegetation and the observational soil assessment 
7KHH[LVWLQJYHJHWDWLRQRQVLWHJLYHVLQGLFDWLRQWRWKHODQGXVHRQVLWHDVZHOODVWKHVWDWXVRIWKHVRLORQVLWH7DEOH
LH\HOORZOHDYHVFRXOGLQGLFDWHXQEDODQFHG3+YDOXHRIVRLODOVRWKHJURZWKRIFHUWDLQYHJHWDWLYHVSHFLHVLQGLFDWH
WKHGLVWXUEDQFHRIWKHVRLO
7DEOH6RLODVVHVVPHQWWKURXJKYHJHWDWLRQVLWXDWLRQ&DONLQVNLQGOHYHUVLRQS
1XWULHQWVGHILFLHQFLHVLQGLFDWHGE\OHDYHV¶FRORU 1XWULHQWVGHILFLHQFLHVLQGLFDWHGLVWXUEHGVRLOFKHPLVWU\
ZKLOHOHDIFRORXULQGLFDWHVFRPSDFWLRQGURXJKWRUSRXU
GUDLQDJH
7UHHGHFOLQHGHDGEUDQFKHVSURWUXGLQJWKHOLYHFDQRS\ ,QGLFDWHVVRLOGLVWXUEDQFHRUGHFOLQHGXHWRSHVWV
3RRU SODQW JURZWK VXFNHULQJ VSHFLHV DOVR LQGLFDWH
VWUHVV
,QGLFDWH WKH VSRWV RI SRRU VRLO LH ORZ VRLO YROXPH
FRPSDFWLRQ7KLVVKRZVVSRWVWKDWQHHGVRLOUHVWRUDWLRQ
+HDOWK\ DQG FXOWXUDOO\ RU HFRORJLFDOO\ YDOXDEOH
VSHFLPHQVRUSODQWJURXSV
,QGLFDWHVKHDOWK\VRLOWKDWFDQEHGHVLJQDWHGDVVRLODQG
YHJHWDWLRQSURWHFWLRQ]RQHV
,QYDVLYHVSHFLHV ,QGLFDWHVGLVWXUEDQFH
&KHFNIRUVSHFLHVWKDWJURZVRQLWVRZQQDWXUDOO\ 7KLV PD\ LQGLFDWH JRRG RU EDG VRLO DFFRUGLQJ WR WKH
VSHFLHVWKDWKDVWREHLGHQWLILHGE\DQH[SHUW
:LWFK¶VEURRPEUDQFKGLHEDFNRUOHDIVFRUFKLQJ ,QGLFDWHV VDOW H[SRVXUH 3DWWHUQV RI LQIHFWLRQ LQGLFDWHV
WKHORFDWLRQRIWKHVDOWVRXUFH
2.3. Hydrology and topography and the observational soil assessment 
6WXG\LQJWKHZDWHUIORZDQGWKHWRSRJUDSK\RIWKHODQGJLYHVDJRRGKHOSRIKRZWRPDQDJHUXQRIIPD[LPL]HWKH
HIILFLHQWXVHRIZDWHU7DEOH6LJQVRIHURVLRQIORRGLQJRUVHGLPHQWDWLRQVKRZZKHUHLPSURYHGLQILOWUDWLRQLVQHHGHG
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7DEOH6RLODVVHVVPHQWWKURXJKK\GURORJ\DQGWRSRJUDSK\&DONLQVNLQGOHYHUVLRQS
6LJQVRIHURVLRQ ,QGLFDWHVVRLOFRPSDFWLRQGURXJKWRUSRRUGUDLQDJH
2ULJLQDOWRSRJUDSK\RUIORRGSODLQ 6KRZVKRZWKHVRLOZLOOFKDQJHE\WKH\HDUV
,PSHUYLRXV VXUIDFHV DQG WKH SDWK RI UXQRII
WKH\JHQHUDWH
6RLOVWKDWPD\EHVXEMHFWHGWRHURVLRQDQGKRZWRRYHUFRPH
WKLVXVLQJVWRUPZDWHUFDSWXUH
3RQGLQJVORZGUDLQDJHDQGZHWODQGSODQWV ,QGLFDWHVFRPSDFWHGVRLORUSRRUGUDLQDJHRUERWK

,QFDVHRIDEVHQFHRIQDWXUDOZDWHUVRXUFHVRQVLWHDQGWKHZDWHUUHDFKHVWKHVLWHWKURXJKSLSHVDWRSRJUDSKLFVLWH
VXUYH\ QHHGV WR EH SHUIRUPHG WR VKRZ WKH FKDQJH LQ WKH WRSRJUDSKLF FKDUDFWHU RI WKH VLWH FRPSDULQJ LW WR ROGHU
WRSRJUDSKLFPDSVIRUWKHVLWHWRVKRZWKHVSRWVRIVRLOGLVWXUEDQFH
&KDUDFWHULVWLFVRIVRLO
7KHVRLOTXDOLW\FRQFHSWHYROYHGWKURXJKRXWWKHVLQUHVSRQVHWRLQFUHDVHGJOREDOHPSKDVLVRQVXVWDLQDEOHODQG
XVHDQGZLWKDKROLVWLFIRFXVHPSKDVL]LQJWKDWVXVWDLQDEOHVRLOPDQDJHPHQWUHTXLUHVPRUHWKDQVRLOHURVLRQFRQWURO
.DUOHQ'LW]OHU	$QGUHZV

'LIIHUHQWFKDUDFWHULVWLFVRIVRLODUHLQGLFDWHGWKURXJKGLIIHUHQWWHVWVDSSOLHGWRVKRZWKHW\SHRIWKHVRLO7KHUHDUH
GLIIHUHQW W\SHVRI WHVWV IRU HDFKSKHQRPHQRQ6RPHWLPHV LI LWZRXOGEHSUHIHUDEOH WR UHFKHFN WKH UHVXOWV WKURXJK
GLIIHUHQWWHVWV6RPHFDQEHSHUIRUPHGRQVLWHDQGRWKHUVFDQEHSHUIRUPHGLQODE
3.1. Soil texture 
6RLOKDVWKUHHGLIIHUHQWW\SHVRISDUWLFOHV6DQGVLOWDQGFOD\6DQGLVWKHODUJHVWZKLOHFOD\LVWKHVPDOOHVW1RUPDOO\
WKHGUDLQDJHRIWKHVDQGLVKLJKHUWKDQWKHRWKHUV7KHWH[WXUHRIWKHVRLOLQIOXHQFHVLWVVWUXFWXUDOSURSHUWLHVDVZHOODV
LWVFDSDFLW\WRKROGDQGGUDLQZDWHU7KHWH[WXUDOFODVVRIFOD\LVYHU\KLJKVLQFHDVPDOODPRXQWRIFOD\PL[HGZLWK
DQ\RWKHUW\SHZLOOOHDGWRDPL[WXUHZLWKWKHPDMRUSURSHUWLHVRIFOD\$VRLORIRQO\RIFOD\LVFRQVLGHUHGDFOD\
VRLO&OD\KDVKLJKQXWULHQWDQGZDWHUKROGLQJFDSDFLW\DVZHOODVDELOLW\WRFRPSDFWDQGELQGWRRUJDQLFPDWWHUVLQFH
LWWHQGVWREHQHJDWLYHO\FKDUJHGEXWWKDWFDXVHVUHVLVWDQFHWRFKDQJHLQVRLOS+6RLOWH[WXUHDIIHFWVGLIIHUHQWSURSHUWLHV
DV'UDLQDJHZDWHUKROGLQJFDSDFLW\DELOLW\WRFRPSDFWSRURVLW\IHUWLOLW\JURZWKRISODQWVPRGLI\LQJVRLO3+DQG
UHPHGLDWLQJFRPSDFWHGVRLOV&DONLQVNLQGOHYHUVLRQS

 6RLOWH[WXUHWHVW
7KHWHVWLVVXSSRUWHGE\DFKDUW)LJZKLFKLVWH[WXUHE\IHHOFKDUW7DNHDKDQGIXORIVRLODGGVRPHZDWHUWRLWVRLW
VWLFNVWRJHWKHUWRIRUPDULEERQZLWKVRLOUHFRUGLWVOHQJWKWKHQIROORZWKHWH[WXUHE\IHHOFKDUW
5HSODFLQJVRLOWH[WXUHLVQRWGHVLUDEOHIRUVXVWDLQDEOHVLWHV,WLVEHWWHUWRUHDFKDIXOOXQGHUVWDQGLQJRIVLWHVRLOXVHWKH
DYDLODEOHVRLOVDQGDSSO\VRPHPRGLILFDWLRQVWRUHDFKWKHUHTXLUHGTXDOLWLHV
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
)LJ6RLOWH[WXUHE\IHHOPHWKRG$GDSWHGE\&RORUDGR6WDWH6RXUFH5RDGVLGH5HYHJHWDWLRQ
3.2.  Soil organic matter 
7KHRUJDQLFPDWWHUFRPHVIURPOLYLQJRUJDQLVPVLWFDQEHOLYLQJRUGHDGPDWHULDO,WLQFOXGHVFRPSRVWOHDIOLWWHUDQG
PDQXUH2UJDQLFPDWWHULVDVRXUFHRIIRRGIRUPLFURRUJDQLVPVWKDWGHFRPSRVHWKHRUJDQLFPDWWHUSURYLGLQJQXWULHQWV
IRU WKHSODQWV2UJDQLFPDWWHU FRQWULEXWHV WR WKH VRLO VWUXFWXUHZDWHU LQILOWUDWLRQQXWULHQWV DQGPLFURELDO DFWLYLW\
+HDOWK\VRLOVVKRXOGFRQWDLQIURPRIRUJDQLFPDWWHU6RLOVZLWKYHU\KLJKRUJDQLFPDWWHUDUHPRUHVXEMHFWHGWR
FRPSDFWLRQDQGDELOLW\WRFRPSUHVVZKLFKLVQRWVXLWDEOHIRUDUHDVZLWKKLJKWUDIILFDQGH[FHVVRIVRPHW\SHVWKDWKDYH
KLJKFRQWHQWRIVDOWFRXOGEHWR[LFWRSODQWV6RPHVRLOVKDYHDQDWXUDOKLJKDYDLODELOLW\RIRUJDQLFPDWWHUVXFKDV
ZHWODQGV,IWKHVRLOKDVDORZHUFRQWHQWRIRUJDQLFPDWWHULWPD\EHGXHWRWKHIDVWGHFRPSRVLWLRQRIWKHRUJDQLFLQSXW
WRWKHVRLO7KHDPRXQWRIRUJDQLFPDWWHUGHSHQGVRQWKHLQSXWORVVHVDQGVWRUDJH&DONLQVNLQGOHYHUVLRQS

 6RLORUJDQLFPDWWHUWHVW&DONLQVNLQGOHYHUVLRQS
7KHVRLOFRXOGEHWHVWHGYLVXDOO\WKHGDUNHUWKHVRLOLVWKHKLJKHUWKHRUJDQLFPDWWHULVSUHVHQWLQWKHVRLO/DEWHVWV
KDYHWREHVXSSRUWHGE\WKHOHYHODQGWKHSODFHZKHUHWRJHWRXWWKHVDPSOH6RPHWHVWVDUHVSHFLILFIRUFHUWDLQW\SHV
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RIFURSV7KHVDPSOHVWDNHQWREHWHVWHVKDYHWREHVWRUHGLQDFROGSODFHLQDWHPSHUDWXUHDURXQG&DQGWHVWVKRXOG
EHSHUIRUPHGZLWKLQZHHNVRWKHUZLVHWKHVRLOZLOOORVHLWVRUJDQLFPDWWHU7KHUHDUHWKUHHODEWHVWVWKDWFRXOGEH
SHUIRUPHG WR HYDOXDWH WKH RUJDQLF PDWWHU RI WKH VRLO /RVV RQ ,JQLWLRQ PHWKRG:DONOH\%ODFN SURFHGXUH 'U\
&RPEXVWLRQ

)URPWKHFKDUDFWHULVWLFVWKDWGHSHQGRQWKHRUJDQLFPDWHULDOLVWKHVRLOVWUXFWXUHZKLFKGHSHQGVDOVRRQWKHWH[WXUHRI
WKHVRLOZKLFKFUHDWHVERQGEHWZHHQVRLOSDUWLFOHVFUHDWLQJDJJUHJDWHV7KLVSURSHUW\DIIHFWVWKHZDWHULQILOWUDWLRQDQG
GUDLQDJH6RLOVWUXFWXUHWDNHVDORWRIWLPHWREHIRUPHGDQGLWFRXOGEHHDVLO\GHVWUR\HGE\YHKLFXODURUIRRWWUDIILF
JUDGLQJH[FDYDWLRQRUDQ\PHDQVRIGLVWXUEDQFH&DONLQVNLQGOHYHUVLRQS

$JJUHJDWHVWDELOLW\LVWKHPHDVXUHRIWKHUHVLVWDQFHRIWKHVRLOWREUHDNDSDUWZKHQGLVUXSWHGE\ZLQGRUZDWHUDQG
UHVLVWIRUPLQJFUXVWDQGHURVLRQ0XOFKFRXOGSURYLGHSURWHFWLRQWRVRLOVWUXFWXUHVWDELOLW\,Q)LJWKHULJKWGLDJUDP
VKRZVWKHVRLOWKDWORVWLWVVWDELOLW\FUHDWLQJDEORFNLQJOD\HUSUHYHQWLQJZDWHUDQGDLUIURPLQWHUIHULQJ&DONLQV
NLQGOHYHUVLRQS

)LJ7ZRGLDJUDPVVKRZLQJGLIIHUHQWDJJUHJDWHVWDELOLW\RIVRLO
3.3. Soil compaction 
7KHPRUHWKHVRLOLVFRPSDFWHGWKHPRUHLWOLPLWVWKHJURZWKRIWKHSODQWVVLQFHLWGHFUHDVHVWKHPLFURDQGPLFUR
SRUHVWKDWLVQHFHVVDU\IRUWKHDLUH[FKDQJHZDWHULQILOWUDWLRQDQGELRORJLFDODFWLYLW\6RLOFRPSDFWLRQLVGHVWUR\HGE\
YHKLFXODUDQGSHGHVWULDQWUDIILFHVSHFLDOO\ZKHQLWLVZHW0L[LQJJUDGLQJFXWWLQJWKHVRLODQGFRQVWUXFWLRQWHFKQLTXHV
DUHVRXUFHVRIFRPSDFWLRQ7KHVRLOFRPSDFWLRQDIIHFWVDELOLW\RIURRWVWRSHQHWUDWHWKHVRLOGUDLQDJHZDWHUKROGLQJ
FDSDFLW\ELRORJLFDODFWLYLW\RUJDQLFPDWWHUUHVLVWDQFHRISODQWWRGURXJKW&DONLQVNLQGOHYHUVLRQS

7KHUHDUH WZRPHWKRGV WR WHVW VRLOFRPSDFWLRQ8VLQJSHQHWURPHWHU IRUVRLOEXONGHQVLW\RU WKURXJKGU\VRLOEXON
GHQVLW\PHWKRGXVLQJWKHNQRZQVRLOWH[WXUDOWULDQJOHZLWKWKHGRWWHGOLQHVLQGLFDWLQJWKHPD[LPXPEXONGHQVLWLHV
YDOXHVQRWWREHH[FHHGHGDUHLGHQWLILHGDFFRUGLQJWRWKHVRLOWH[WXUH
3.4. Soil volume 
+DYLQJDGHTXDWHDPRXQWRIVRLOLVDEDVLFUHTXLUHPHQWIRUDVXVWDLQDEOHVLWH6RLOYROXPHLVFRQVLGHUHGDQLVVXHLQ
FDVHRIVRLOVHGJHGE\EXLOGLQJVRUSDYHPHQWVLQFHWKHSODQWUHTXLUHVDQDYHUDJHDPRXQWRIVRLOWKDWSURYLGHVLWZLWK
UHTXLUHGQXWULHQWVZDWHUDQGLVVXIILFLHQWIRUWKHJURZWK7KHVRLOYROXPHDIIHFWV&DONLQVNLQGOHYHUVLRQS

7KHSODQWGXUDELOLW\WKHOLPLWRIJURZWKWKHSODQW¶VKHDOWKDQGWKHLUULJDWLRQDQGQXWULHQWV¶QHHGV7KHVRLOYROXPHLV
DVVHVVHGLQFDVHWKHVRLOVXUIDFHDUHDLVOHVVWKDQPRUWKHOHDVWGLPHQVLRQRIWKHSODQWHGDUHDLVP)RUDUHDVODUJHU
WKDQWKLVOLPLWWHVWLQJVKRXOGEHSHUIRUPHGLQFDVHPRUHWKDQWZRWUHHVDUHSODQWHG

7KHXOWLPDWHVL]HRIWKHSODQWKDVWREHFRQVLGHUHGWRVSHFLI\WKHYROXPHRIVRLOUHTXLUHG,QFDVHRILQVXIILFLHQWVRLO
WKHVL]HRIWKHSODQWZRQ¶WUHDFKWKHPD[LPXPDQGWKHSODQWDJHZLOOEHOLPLWHGWRWKHDYDLODEOHVRLO7KHPLQLPXP
UHTXLUHGLVPRIVRLOIRUHYHU\P,QFDVHRIWUHHVPIRUHYHU\PLQFDVHRIWUHHV
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3.5. Soil drainage 
7KHVRLOGUDLQDJHLVWKHFDSDELOLW\RIWKHVRLOWRDOORZWKHSDVVDJHRIZDWHUWKURXJKLW7KHODFNRIJRRGVRLOGUDLQDJH
DIIHFWVWKHR[\JHQPRYHPHQWLQVRLODQGFRXOGOHDGWRHURVLRQVWRUPZDWHUUXQRIIDQGZDWHUGHILFLWVLQORZHUOD\HUV
7KHVRLOGUDLQDJHDIIHFWV:DWHUKROGLQJFDSDFLW\ELRORJLFDODFWLYLW\DHUDWLRQOHYHOSURGXFWVRISODQWVWKHFKDQFHRI
FRPSDFWLRQDLUH[FKDQJH&DONLQVNLQGOHYHUVLRQS6RLOGUDLQDJHLVWHVWHGE\SHUFRODWLRQWHVWZKLFK
LQGLFDWHVWKHGUDLQDJHSURSHUW\WKURXJKWKHZDWHUDEVRUSWLRQUDWH
3.6. Nutrient availability 
7KHUH DUH WZR W\SHV RI QXWULHQWV WKDW SODQWV QHHG7DEOH PDFURQXWULHQWV QHHGHGE\ ODUJH DPRXQW DQGPLFUR
QXWULHQWVQHHGHGE\DVPDOODPRXQW7KHXQEDODQFHRIWKHDYDLODEOHQXWULHQWVDIIHFWVWKHKHDOWKDQGWKHJURZWKRIWKH
SODQW6RPHWLPHVWKHH[FHVVRIQXWULHQWVFDQFUHDWH WR[LFFRQGLWLRQV,QWHUQDWLRQDO)RRG3ROLF\5HVHDUFK,QVWLWXWH

7DEOH'LIIHUHQWW\SHVRIQXWULHQWVUHTXLUHGE\SODQW&DONLQVNLQGOHYHUVLRQS


&DWLRQH[FKDQJHFDSDFLW\&(&LVWKHPHDVXUHRIVRLOIHUWLOLW\,WUHSUHVHQWVWKHDELOLW\RIVRLOWRUHWDLQSRVLWLYHO\
FKDUJHGFDWLRQVZKLFKLQFOXGHPDQ\QHHGHGQXWULHQWV&OD\DQGRUJDQLFPDWWHUDUHULFKLQ&(&PRUHWKDQVLOWRUVDQG
&DONLQVNLQGOHYHUVLRQS

7KHUHDUHWZRFDVHVRIFRQFHUQUHODWHGWRVDOW,WFDQEHHLWKHUORZHUWKDQQHHGHGZKLFKDIIHFWVWKHIHUWLOLW\RIVRLORU
LWFDQEHKLJKHUZKLFKFDQDIIHFWWKHSODQWKHDOWKFDXVLQJ:LWFK¶VEURRPOHDIVFRUFKRUSODQWGHVLFFDWLRQ7KHUHDUH
VRPHVSHFLHVWKDWDUHWROHUDQWWRVDOW\HQYLURQPHQWVWKDWFDQEHXVHG6ROXEOHVDOWVDUHPHDVXUHGWKURXJKHOHFWULFDO
FRQQHFWLYLW\PHWKRG
3.7. Soil contamination 
7KLVSURSHUW\LQGLFDWHVWKHSUHVHQFHRIXQGHVLUHGPDWHULDOVWKDWPD\EHGDQJHURXVIRUWKHSODQWVRUIRUWKHKXPDQ
EHLQJV 7KHVHPDWHULDOV FRXOG LQFOXGH /HDG &DGPLXP IURP SDLQW 1LFNHO $UVHQLF RU &RSSHU 6XOSKDWH IURP
KHUELFLGHV7KHVHFRQWDPLQDQWVFRXOGDIIHFWURRWRUSODQWJURZWKDSSHDUDQFHRIGLIIHUHQWYHJHWDWLYHVSHFLHVRWKHU
WKDQWKHLQWHQGHGRUKXPDQKHDOWK'HDOLQJZLWKWKHFRQWDPLQDWHGVRLOGHSHQGVXSRQWKHGHJUHHRIFRQWDPLQDWLRQ
$FFRUGLQJWRWKHGHJUHHWKHVRLOFRXOGEHLVRODWHGUHPHGLDWHGXVLQJSK\WRUHPHGLDWLRQRUUHSODFHG&DONLQV
NLQGOHYHUVLRQS

3URSHUZHOOGHILQHGW\SHVRIUHPHGLDWLRQKDYHWREHVHOHFWHGVLQFHVRPHPHWKRGVFRXOGDIIHFWWKHVRLOSURSHUWLHV
QHJDWLYHO\9ROFKNRHWDO)RUH[DPSOHVRLOZDVKLQJFDQGHFUHDVHDYDLODELOLW\RIQXWULHQWVLQWKHVRLO
0DNLQRHWDO
0RGLILFDWLRQRIVRLOV
$FFRUGLQJWRWKHVLWXDWLRQRIWKHDYDLODEOHVRLOVHUYLQJWKHVXUURXQGLQJHFRV\VWHPRUQHJDWLYHO\DIIHFWLQJLWWKHDFWLRQ
LVSODQQHGZKHWKHUVRLOKDVWREHUHSODFHGRUPRGLILHGEDVHGRQWKHLQWHJUDWLRQZLWKRWKHUHFRORJLFDOV\VWHPVRQVLWH
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4.1. Preservation of soils 
6RLOV ZLWK QR GLVWXUEDQFH DQG ZLWK JRRG KHDOWK KDYLQJ JRRG SURSHUWLHV KDV WR EH SURWHFWHG DJDLQVW UHORFDWLRQ
FRQWDPLQDWLRQDQGHYHQSURWHFWLQJDYDLODEOHYHJHWDWLRQRQWKLVVRLO*UDGLQJVWRULQJH[FDYDWLQJRUFRQVWUXFWLQJRQ
WKHVHVRLOVKDYHDQHJDWLYHHIIHFWRQWKHFDVHRIVRLOVWREHSUHVHUYHG,QODUJHSURMHFWVZKHQWRSVRLOLVVWRUHGPRUH
WKDQDPRQWKWKDWFRXOGFDXVHDVHYHUHHIIHFWRQWKHKHDOWKRIWKHSUHVHUYHGVRLOVLQFHPLFURRUJDQLVPVGLH7KHUHDUH
VRPHSURWHFWLRQVWHSVWRSUHVHUYHWKHKHDOWK\VRLO
$IHQFHVKRXOGEHVHWWRSURWHFWWKLVDUHDIURPDQ\FRQVWUXFWLRQDODFWLRQV3UHYHQWDQ\YHKLFXODURUSHGHVWULDQWUDIILF
WKDWFRXOGDIIHFWWKHSUHVHUYHGVRLO
4.2. Rehabilitating soil onsite 
,WLVWKHPRVWVXVWDLQDEOHPHWKRGIRUWKHXVDJHRIVRLODVLWDFWVRQHQKDQFLQJWKHSURSHUWLHVWKDWWKHVRLOLVPLVVLQJRU
KDYLQJ D GHIHFW DW )URP WKHVH SURSHUWLHV DUH &RPSDFWLRQ S+ YDOXH GUDLQDJH WH[WXUH DQG VWUXFWXUH QXWULHQW
DYDLODELOLW\DQGELRORJLFDODFWLYLW\$PHQGLQJWKHVRLOVKRXOGQRWEHRQO\IRUVRLOVVXUURXQGLQJWKHSODQWVEXWIRUWKH
JHQHUDO DYDLODEOH VRLO RQVLWH WR SUHYHQW DQ\ GLIIHUHQFH LQ SURSHUWLHV WKDW FRXOG DIIHFW PRUH WKH VRLOV GXH WR WKLV
GLIIHUHQFH

)URPWKHPRVWFRPPRQSUREOHPVRIVRLOLVFRPSDFWLRQ0RVWO\VRLOLVFRPSDFWHGGXULQJFRQVWUXFWLRQSKDVHVRULQ
UHGHYHORSHGDUHDV7KHGHFRPSDFWLRQRIWKHVRLOLVWKHVROXWLRQIRUWKLVSUREOHPDQGLWQHHGVWKUHHVWHSV&DONLQV
NLQGOHYHUVLRQS
x 3K\VLFDOO\EUHDNLQJGRZQWKHFRPSDFWHGVRLO
x 3UHYHQWLRQRIUHFRPSDFWLRQE\OLPLWLQJWUDIILFDQGLQWURGXFLQJDPDWHULDORUJDQLFPDWWHUWRNHHSWKHGH
FRPSDFWLRQRIWKHVRLO
x &UHDWLQJDPDLQWHQDQFHSURJUDPWRJXDUDQWHHWKHVXVWDLQDELOLW\RIWKHDPHQGHGVRLODHUDWLRQRUJDQLFPDWWHU
DQGFOD\V
)RULPSURYLQJWKHSURSHUWLHVRIFRPSDFWHGVRLORUJDQLFPDWWHULVLQWURGXFHGWRWKHORZHUOD\HUVYLDVXEVRLODQGWKHQ
WRSVRLOLVUHDSSOLHGDJDLQ,QWKHFDVHRIVRLORIORZTXDOLW\UDGLDOWUHQFKLQJWHFKQLTXHFRXOGEHXVHGZKHUHUDGLDO
FKDQQHOV DUH GXJ DQG ILOOHG ZLWK PXOFK RU FRPSRVW SURYLGLQJ D KHDOWKLHU PHGLXP IRU WKH URRWV 8QLWHG 6WDWHV
(QYLURQPHQWDO3URWHFWLRQ$JHQF\,QFDVHRIFOD\H\VRLOZLWKGUDLQDJHSUREOHPVVDQGLVDGGHGWRLPSURYHWKH
GUDLQDJHSURSHUWLHVRIWKHVRLO7KHVDQGWREHDGGHGVKRXOGEHRIQDUURZVL]HVIURPPHGLXPWRFRDUVH:KHQZHOO
JUDGHGVDQGLVLQWURGXFHGWKHFOD\SDUWLFOHVILOOWKHJDSVEHWZHHQWKHVDQGLQFUHDVLQJWKHEXONGHQVLW\DQGPDNLQJWKH
GUDLQDJHSUREOHPZRUVH$OVR LI D ODUJHDPRXQWRI VDQG LV LQWURGXFHG WKHQXWULHQW DQGZDWHUKROGLQJFDSDFLW\ LV
DIIHFWHGUHTXLULQJH[WUDLUULJDWLRQDQGIHUWLOL]DWLRQZKLFKPDNHVDPHQGLQJXVLQJVDQGLVQRWDVXVWDLQDEOHPHWKRGWR
LPSURYHWKHSURSHUWLHVRIVRLO

,QFDVHRIWKHSUHVHQFHRIVROXEOHVDOWVLQVRLOGXHWRLUULJDWLRQZDWHUGHLFLQJRUEHLQJQHDUWRWKHVHDWKHVDOWFRXOG
EHGLVVROYHGE\RYHUVDWXUDWLQJVRLOZLWKZDWHULQFDVHRIJRRGGUDLQLQJVRLOWKDWLVIRUWKHDEQRUPDOSUHVHQFHRIVDOWV
,QWHUQDWLRQDO)RRG3ROLF\5HVHDUFK,QVWLWXWH2WKHURSWLRQVDUHFRQVLGHUHGLQWKHPDLQWHQDQFHSODQIRUWKHVRLO
LQFOXGLQJLUULJDWLRQIHUWLOL]LQJDQGGHLFLQJ&DONLQVNLQGOHYHUVLRQS

,QFDVHWKDWVRLOLVPLVVLQJVRPHQXWULHQWV7DEOHWKDWFRXOGEHGXHWRWKHS+YDOXHRUWKHGHFUHDVHLQWKHRUJDQLF
PDWWHU7KHS+YDOXHSUREOHPFRXOGEHVROYHGE\DGGLQJSODQWVWKDWFRXOGDGDSWZLWKWKHS+YDOXHZKLOHWKHRUJDQLF
PDWWHULVVXHFRXOGEHVROYHGE\DGGLQJFRPSRVWRUDGGLQJIHUWLOL]HUV7KHUHDUHVRPHFULWHULDIRUWKHDGGHGIHUWLOL]HUV
&DONLQVNLQGOHYHUVLRQSS
x 7KH XVH RI IHUWLOL]HUV ZLWK WKH VSHFLILF QHHGHG QXWULHQWV DQG DYRLGLQJ LWV XVDJH LI QRW QHHGHG $YRLG RYHU
IHUWLOL]LQJDVLWFRXOGFDXVHWKHGDPDJHRIWKHSODQW
x 1RWXVLQJIHUWLOL]HUVQHDUZDWHUIHDWXUHVRUDWWKHWLPHRIUDLQVRUVWRUPV'RQ¶WNHHSH[WUDVRQWKHKDUGVFDSHRU
WKHSDYHPHQWV
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7DEOH([DPSOHVRIVRPHRUJDQLFPDWHULDOVWKDWFRXOGSURYLGHVRPHQXWULHQWV&DONLQVNLQGOHYHUVLRQS

7KHSUREOHPRIGUDLQDJHLVQRWORVLQJZDWHUIURPWKHVRLOOLNHDVSRQJHDQGWKDWGHSHQGVRQWKHVRLOWH[WXUHDQGWKH
VROXWLRQFRXOGEHWKURXJKSODQWVHOHFWLRQGUDLQDJHV\VWHPFKRLFH*UDGLQJVXPSGUDLQVDQGXQGHUGUDLQDJHUDGLDO
WUHQFKLQJDQGDPHQGLQJZLWKVDQG7KHUHDUHVRPHPHWKRGVRIVRLOUHPHGLDWLRQLQFDVHRIFRQWDPLQDWLRQZKLFKDUH
6RLOH[FDYDWLRQDQGRIIVLWHFOHDQLQJ9DFXXPHQKDQFHGUHFRYHU\6WHDPLQMHFWLRQ7KHUPDOLQVLWXVRLOUHPHGLDWLRQ
(DFKKDVDFHUWDLQFDVHWKDWFRXOGEHDSSOLHGRQ&DSSXQ\V
4.3. Using organic matter to amend soil 
,QPDQ\FDVHVGXHWRVRLOGLVWXUEDQFHWKHVRLOORVHVLWVWRSVRLOOD\HU7KLVFRQFHSWLVEDVHGRQDGGLQJGLIIHUHQWRUJDQLF
PDWWHUV WR WKHVRLO LQRUGHU WR LPSURYHWKHFKDUDFWHULVWLFVRI WKHVRLO LQFDVHRIGHIHFWGUDLQDJHFRPSDFWLRQEXON
GHQVLW\HWF6RPHUHVHDUFKHUVVHHWKDWXVDJHRIH[WUDDPHQGPHQWIRUVRLOFRXOGDIIHFWWKHSODQWDWLRQDVLQWKHFDVHRI
VRPHQDWLYHSODQWV)URPWKHVHPDWHULDOVDUH0XOFKFRPSRVWPDQXUHJUHHQPDQXUHELRVROLGVIRRGZDVWHSHDW
PRVVSHDWKXPXVZDVWHIURPSDSHUPLOOV8QLWHG6WDWHV(QYLURQPHQWDO3URWHFWLRQ$JHQF\(DFKW\SHLVXVHG
WRHQKDQFHDFHUWDLQSURSHUW\LQVRLO7KHUHDUHVRPHSURSHUWLHVIRUWKHVHDGGLWLYHVWRUHDFKWKHEHVWRXWSXW&DONLQV
NLQGOHYHUVLRQS
x ,WLVEHWWHUWRXVHORFDOPDWHULDOVDYDLODEOHRQVLWHDQGGRHVQ¶WKDYHDQLPSDFWRQWKHHQYLURQPHQW
x 7KHVHPDWHULDOVVKRXOGEHDSSOLHGWRWKHZKROHVLWHQRWRQO\DWWKHVSRWVRISODQWLQJ
x 7KH\VKRXOGEHPL[HGZLWKWKHVRLOSULRUWKHSODQWDWLRQWRSUHYHQWGLVWXUEDQFH7KH\FRXOGEHLQFKHVIRU
ZRRGHQSODQWVDQGLQFKHVIRUKHUEDFHRXVVSHFLHV7KHDGGHGPDWHULDOVFRXOGEHIURPRIWKHVRLOE\
WKHGU\ZHLJKW
x &KHFNLQJWKHHIIHFWRQS+YDOXHRIVRLODQGWKHGHJUHHRIVROXEOHVDOWV
)URPWKHVHDGGHGPDWHULDOVDUH7KRPSVRQ	6RUYLJ
6DQG:KLFKHQKDQFHVWKHGUDLQDJHRIWKHVRLO
&OD\,PSURYHVWKHVWUXFWXUHRIWKHVRLO
*\SVXP&RXOGEHDGGHGWRVRLOVODFNLQJFDOFLXPRUDIIHFWHGE\VRLO
:RRGDVKJRRGIRUDFLGLFVRLOVEXWFRXOGLQFUHDVHWKHH[LVWLQJS+YDOXHDQGFRXOGFDXVHVDOWSUREOHPV
3HDWPRVV&RXOGLPSURYHWKHGUDLQDJHDQGZDWHUKROGLQJSURSHUW\RIVRLO

6FDWWHUHGFRQVWUXFWLRQPDWHULDOVRQVLWHFRXOGDPHQGVRLODQGEHXVHGDVSODQWLQJPHGLXPHVSHFLDOO\LILWLVOHIWIRUD
ORQJWLPHRQVLWH7KHUHXVHRIDYDLODEOHDJJUHJDWHVRQVLWHLVQRWHDV\DQGQRWIHDVLEOHVRLWLVSUHIHUDEOHLQWKHFDVH
RI DYDLODELOLW\ RIPDWHULDOV RQ VLWH 6RPHPDWHULDOV FRQWDLQ1LWURJHQZKLFK QHHGV VSHFLILF SODQWV WR DGDSW2WKHU
PDWHULDOVDUHKDUGHUWRGHFRPSRVHDVFRQFUHWHDQGKDYHFDOFLXPWKDWFDXVHWKHDONDOLQLW\RIVRLOZKLOHRWKHUVSURYLGH
SKRVSKRUXVSRWDVVLXPDQGPDJQHVLXPDVUHGEULFNV7KRPSVRQ	6RUYLJS
4.4. Soil replacement  
,QFHUWDLQFDVHVZKHQVRLO LV LQDYHU\SRRUFRQGLWLRQDQGFDQQRWEHDPHQGHGE\DQ\PHDQV VRLO UHSODFHPHQWRU
EXU\LQJLVWKHRQO\RSWLRQ:DWHUGUDLQDJHRIEXULHGVRLOVKRXOGEHFRQVLGHUHGEHIRUHDGGLQJWKHWRSVRLO&DONLQV
NLQGOHYHUVLRQS,QVRPHFDVHVZKHQWKHOHYHORIWKHVRLOLVKLJKWKHVROXWLRQFRXOGEHE\FUHDWLQJEHUPV
WRFRYHUWKHSRRUVRLO)URPWKHRWKHUWHFKQLTXHVXVHGLVEDODQFLQJFXWDQGILOOZKLFKLVEXU\LQJWKHVRLOZLWKSRRU
TXDOLW\XVLQJEHWWHUVRLOIURPDQXQXVHGDUHDRQVLWHIROORZLQJWKHPDLQVXVWDLQDELOLW\UXOHRIUHFRQVXPLQJDYDLODEOH
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UHVRXUFHVUDWKHUWKDQFRQVXPLQJQHZUHVRXUFHVDQGDIIHFWLQJWKHHQYLURQPHQW7KRPSVRQ	6RUYLJS
&DVHVWXGLHV
7KUHHUHFHQWFRQWHPSRUDU\XQLYHUVLW\FDPSXVHVZHUHDQDO\VHGDVFDVHVWXGLHV7KHDLPRIDQDO\VLQJWKHVHFDVHVLVWR
GHGXFHWKHVXVWDLQDEOHPHWKRGVRULQLWLDWLYHVWKDWDUHDSSOLHGWRILOWHUDQGHGLWWKHDJJUHJDWHGLQWHUQDWLRQDOFKHFNOLVW
RIVXVWDLQDEOHODQGVFDSHRQXQLYHUVLW\FDPSXVHVDQGUHDFKFRQFOXVLRQVDQGUHFRPPHQGDWLRQVUHJDUGLQJIXWXUHVWHSV
IRUDPRUHVXVWDLQDEOHFDPSXVODQGVFDSHLQWKHFRPPRQ(J\SWLDQFRQWH[W

$OOWKHVHOHFWHGFDVHVDUHORFDWHGLQWKHQHZXUEDQFRPPXQLWLHVRI&DLURDUHLQWKHVDPHGHVHUWHQYLURQPHQWDQGDUH
DOO RSHQHG DIWHU WKH \HDU  7KHVH XQLYHUVLWLHV¶ FDPSXVHV PD\ KDYH DSSOLHG VXVWDLQDEOH PHDVXUHV LQ WKH
FRPSRVLWLRQRIWKHLUODQGVFDSHVDFFRUGLQJWRWKHLUUHFHQWRSHUDWLRQ$OOWKHWKUHHFDPSXVHVKDYHGLIIHUHQWVFKRROVRQ
WKHVDPHFDPSXV7KHWKUHHFDPSXVHVDUHRIGLIIHUHQWVL]HV6RPHFDPSXVHVHJ$8&KDYHLQLWLDWLYHVIRUDFKLHYLQJ
VXVWDLQDELOLW\LQGLIIHUHQWILHOGV$PHULFDQ8QLYHUVLW\LQ&DLUR$OOWKHFDVHVFKRVHQZHUHLQWKHQHZGHYHORSLQJ
VSRWVLQ&DLURFUHDWLQJQHZFRPPXQLWLHVDQGSURYLGLQJWKHH[SDQVLRQLQWKHGHVHUWDQGWKLVSDUWRI(DVW&DLURKDG
VHYHUDOH[DPSOHVRIFDPSXVHVWKDWFRXOGEHLQFOXGHGLQWKHVWXG\

7KHWKUHHFDPSXVHVZHUHDQDO\VHGWKURXJKREVHUYDWLRQVWUDQVHFWZDONILOOLQJDFKHFNOLVWDQGRQOLQHTXHVWLRQQDLUHV
IRUGLIIHUHQWXVHUVWRILOO7KHIROORZLQJDQDO\VLVDUHEDVHGRQDOOWKHSUHYLRXVPHWKRGVXVHG
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&RQFOXVLRQVDQGUHFRPPHQGDWLRQV
6.1. Conclusions 
7DEOH&RORUFRGHIRUFODVVLILFDWLRQIRUHDFKFDVH
$SSOLHG 
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3DUWLDOO\DSSOLHG 
1RWDSSOLHGDWDOO 
1RWDSSOLFDEOH 
1HHGVGHHSLQYHVWLJDWLRQRIGHVLJQ 
7DEOH&RORUFRGHIRUFODVVLILFDWLRQIRUDJJUHJDWLRQ
$SSOLHGLQDOO 
+LJKSDUWLDOO\DSSOLHGLHIXOOFDVHV	SDUWLDOFDVH25DSSOLHG	QRWDSSOLHGFDVH 
0HGLXPSDUWLDOO\DSSOLHGLHIXOOFDVH	SDUWLDOFDVHV25IXOOFDVH	QRWDSSOLHGFDVHV25IXOO
FDVH	QRWDSSOLHGFDVH	SDUWLDOFDVH

/RZSDUWLDOO\DSSOLHGSDUWLDOFDVHV25SDUWLDO	QRWDSSOLHGFDVH 
1RWDSSOLHGLQPRVWQRWDSSOLHGFDVHV 
1RWDSSOLHGLQDOO 
1RWDSSOLFDEOH 
1HHGVGHHSLQYHVWLJDWLRQRIGHVLJQ 

7DEOH)LQDO&KHFNOLVWDQGLWVDSSOLFDWLRQDQGDJJUHJDWLRQDFFRUGLQJWRVWXGLHGFDVHV
6RLO %8
(
*
8
&

$
8
&

7
RW
DO

6RLODVVHVVPHQWDSSOLHGWRVLWHEHIRUHZRUNLQJRQLWFODVVLI\LQJVRLOGLVWXUEHGKHDOWK\FDQEH
UHVWRUHGFRQWDPLQDWHG
   
6RLODVVHVVPHQWWKURXJKVLWHKLVWRU\YHJHWDWLRQVLWXDWLRQK\GURORJ\DQGWRSRJUDSK\    
,QWURGXFHGV\QWKHWLFZDWHUFLUFXODWLRQWRVLWHVKRXOGEHDVVHVVHGDFFRUGLQJWRWKHHIIHFWRQWKH
VRLOSURSHUWLHV,IDYDLODEOH
   
7KHSURSHUWLHVRIWKHSUHVHQWVRLODUHVLPLODUWRWKDWRIWKHQDWLYHKHDOWK\VRLO    
&KHFNLQJWKDWWRSVRLODQGVXEVRLODUHQRWFRPSDFWHGLQDGGLWLRQWRWKHDEVHQFHRIWR[LQV    
7DNHVRLOVDPSOHVFRYHULQJGLIIHUHQWVRLOW\SHVRQVLWH
$SSO\VRLOWH[WXUHWHVW    
5DQJHRIRUJDQLFPDWWHUFRPSOLHVZLWKDFFRUGLQJWRSHUIRUPHGWHVWRIRUJDQLFPDWWHU
YDOXHRIVRLO
   
$VVHVVPHQW RI VRLO YROXPH ZRXOG EH SHUIRUPHG IRU DUHDV OHVV WKDQ  Pð RU WKH VPDOOHVW
GLPHQVLRQRIWKHSODQWHGDUHDLVPPñLVUHTXLUHGIRUHYHU\PðDQGPñIRUHYHU\
PðLQFDVHRIWUHHV
   
3HUFRODWLRQWHVWLVSHUIRUPHGWRDVVHVVWKHGUDLQDJHRIWKHVRLOLQFKHVKROHLVGXJDQG
ILOOHGZLWKZDWHUDQGWKHZDWHUKHLJKWLVPHDVXUHGDQGPHDVXUHVDJDLQDIWHUPLQV7KHUDWH
SHUKRXULVWKHKHLJKWGLIIHUHQFHPXOWLSOLHGE\,IOHVVWKDQLQFKKUWKHQWKHGUDLQDJHLVYHU\
SRRU,IEHWZHHQDQGLQFKKUWKHQWKHGUDLQDJHLVSRRU,IEHWZHHQDQGLQFKKUWKHQWKH
GUDLQDJHLVJRRG,IPRUHWKDQLQFKKUWKHQWKHGUDLQDJHLVH[FHVVLYH
   
&KHFNLQJWKHVXLWDELOLW\RIWKHSODQWVWRWKH3+YDOXHRIWKHVRLO7\SLFDOVRLOV
3+YDOXHUDQJHV
IURPWR&RORULPHWULFRUODERUDWRU\WHVWVVKRXOGEHDSSOLHG
   
$SSOLFDWLRQRIHOHFWULFDOFRQQHFWLYLW\PHWKRG WRFKHFNIHUWLOLW\/HVV WKDQG6P LVD ORZ
IHUWLOHVRLOG6PLVDQLGHDOVRLOG6PLVDQDFFHSWDEOHVRLO+LJKHUWKDQ
G6PLVDQXQDFFHSWDEOHVRLOVDOWLQMXU\
   
3URWHFWLQJSUHVHUYHGJRRGDQGKHDOWK\WRSVRLOIURPDQ\FRQVWUXFWLRQDODFWLRQRUSHGHVWULDQDQG
YHKLFXODUWUDIILF
   
$PHQGLQJDQGUHKDELOLWDWLQJSUREOHPDWLFVRLOVRQVLWHGHFRPSDFWLRQIRUFRPSDFWHGVRLOUDGLDO    
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WUHQFKLQJZLWKPXOFKLQJRUFRPSRVWLQJIRUVRLO ODFNLQJRUJDQLFPDWWHURYHUZDWHULQJVRLOIRU
DEQRUPDOVDOWDPRXQWVLQVRLODGGLQJVDQGWRFOD\H\VRLOKDYLQJGUDLQDJHSUREOHPV
$PHQGLQJRIVRLOVKRXOGEHSHUIRUPHGEHIRUHSODQWLQJDQGXVHGPDWHULDOVDUHSUHIHUUHGWREHORFDO
RQHV
6RPHDPHQGPHQWVRIVRLOFRXOGEHH[WUDFWHGIURPRQVLWHFRQVWUXFWLRQPDWHULDOV*\SVXPDQG
FRQFUHWHIRUFDOFLXPSKRVSKRUXVSRWDVVLXPDQGPDJQHVLXPIURPUHGEULFNV
6RLOWKDWFDQ
WEHDPHQGHGFDQEHEXULHGUHSODFHGE\RWKHUKHDOWK\VRLORQVLWHLQOLPLWHGFDVHV
,IDYDLODEOH
9HJHWDWLRQQH[WWRVWUXFWXUDOVRLOVKRXOGEHRIW\SHWKDWUHVLVWKLJKVRLOGUDLQDJH
6,7(6UDWLQJV\VWHPDGGHGSRLQW0DNLQJXVHRIIRRGZDVWHLQWKHSURFHVVRIFUHDWLQJPXOFK
RUFRPSRVW
&KHFNLQJWKHVLWXDWLRQRIWKHVRLOZDVQ
WYHU\DFFXUDWHVLQFHPRVWDVSHFWVVKRXOGEHSHUIRUPHGEHIRUHRSHUDWLRQDQG
DUHQ
WREYLRXVDIWHUZDUGV0DQ\FDVHV LQGLFDWH WKHDEVHQFHRIGHWDLOHGDVVHVVPHQWRIVRLODFFRUGLQJWRVXVWDLQDEOH
PHDVXUHVDQGPRVWGHSHQGRQLQGLYLGXDOH[SHULHQFHZLWKRXWGHWDLOHGUHFRUGV
6RLOVXVWDLQDELOLW\LPSRUWDQFHGRHVQ
WRQO\OLHLQWKHFKDUDFWHULVWLFVRIWKHVRLODQGGHJUHHRIUHSODFHPHQWDQGFKDQJH
6RLODIIHFWVWKHZKROHV\VWHPLWDIIHFWVWKHZDWHUWKDWSDVVHVWKURXJKLWDIIHFWVWKHYHJHWDWLRQWKDWJURZVIURPLWDQG
DFFRUGLQJO\WKHFUHDWXUHVWKDWIHHGRQWKHVRLOSURGXFWV7KLVVKRZVWKHLPSOLFDWLRQRIVRLOVXVWDLQDELOLW\,WFRXOGEH
KLGGHQEXWYHU\HIIHFWLYHRQGLIIHUHQWILHOGVDWWKHVDPHWLPH
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